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的最佳条件都是 67 ℃、pH 1.5 及 200 mg/L 的 Cr(VI)。针对 pH、温度、浓度等
因素建立模型 mRTEan VICreHAdtVICrd 0






解条件为：55℃时，在 pH 5 的醋酸盐缓冲液中加入 0.075 U/mL 的 TR。经还原
























Biomass resources are the renewable resources, which has an irreplaceable role in 
the sustainable development. The abundant agricultural wastes are the critical focus in 
the industrial application. Due to the low utilization of agricultural wastes, to explore 
the simple and efficient approaches to reduce the impact of environmental pollution 
and crisis of fossil fuel are with significant importance.  
This first attempt study the synergistic effect between Trichoderma reesei (TR) 
cellulases and the abundant agricultural tea waste in absorption of heavy metal Cr(VI) 
as well as a kinetic model development. The demonstration suggested that cellulosic 
tea wastes after T. reesei hydrolysis could provide more attacked carbon sites and 
gave a fine structure, intensive change in the composition, and more accessibility area 
for absorption of heavy metal. As a result, it is benefit to remove Cr (VI) as well as 
produce the high-value polysaccharide from tea. The optimal conditions for untreated 
tea waste (UN-TW) and TR treated tea waste (TRCEL-TW) in adsorption of Cr (VI) 
are 67
o
C, pH 1.5, and 200 mg/L of Cr (VI). Then, we developed an advanced kinetic 
model in the form of 
mRTEan VICreHAdtVICrd 0
/ )]([][/)]([  , which can 
successfully predict the time-dependent Cr(VI) concentration of various pHs, initial 
Cr(VI) concentrations and temperatures. This study provides an alternative approach 
to remove heavy metals Cr (VI) from the aqueous.  
Furthermore, by applied a simple pretreatment on agricultural wastes of grapefruit 
peel and orange peel, we obtained four kinds of biomaterials: grapefruit inner peel 
(GFIP), grapefruit whole peel (GFWP), orange inner peel (OIP) and orange whole 
peel (OWP). The optimal hydrolytic conditions for four materials are 55
o
C at pH 5 in 
50 mM acetic acid buffer with 0.075 U/mL of TR. GFIP and OIP could produce 30-35% 
of reducing sugar (RS) more than GFWP and OWP, respectively. This study also 
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第 1 章 前言 
 
1.1  环境污染概况 







天然气和煤炭供人类开采的年限分别只有 40 年、50 年和 240 年。中国是一个化
石能源严重短缺的国家，已探明石油可开采储量约 62 亿，t 现已累计开采 34. 6










不采取防止措施，预计在本世纪中期大气 CO2水平将会增加到 5. 50×10
-4。于 2100 





















1.1.2  水污染对环境的影响 
能源危机日益突出，环境污染也日趋严重，特别是在中国已成为不容忽视的
重大环境问题的水污染。大量的湖泊、河流被污染 ，特别是流经城镇的河段污
染更加严重。据统计，流经中小城镇的河段有 36.2％为 I-Ⅲ类水质 ，达到Ⅳ至
Ⅴ类水质的河段则有 63.8％之多。 
中国水资源总量居世界第 6 位，但人均水量约为世界人均水量的 1/4，是水
资源严重不足的国家之一，如果中国水资源得不到有效监管，那么 2030 年中国
的用水需求将达到 8180 亿立方米，供水缺口 2010 亿立方米。在水资源短缺的同
时，水资源浪费和被污染的现象非常严重。根据有关资料统计[5]，目前我国工业
用水的重复利用率不足 60%，单位 GDP 用水量大概是世界平均水平的 3 倍。我
国在 2010年的工业和城镇生活废水排放总量为 572亿吨，排放达标率约为 72%，
其中工业废水排放达标率约为 92%，城镇生活污水排放达标率约为 57%，废水
中化学需氧量( COD) 排放量 1277．5 万吨，比上年减少 3．3% 2010 年长江流




年来在全世界范围内得到了积极研发和应用，并取得了良好的经济和社会效益。     
源水的净化和废水的处理利用是工业水处理技术的重要研究课题 。水处理
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